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(54) Illumination structure in microscope 

(57) In a microscope having one or more separate 
lenses 11a to 1 1d arranged in side-by-side relationship 
within an area equal to or smaller than that of an objec- 
tive lens for guiding separate beams of viewing light L 
respectively, the separate lenses 11 a to 1 1d are located 
off the optical axis S which extends across the center of 
the objective lens, and a single illumination input 13 is 
provided across the optical axis S for directing an illumi- 
nation light R along the optical axis S through the objec- 
tive lens to a target area to be viewed. 
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Description 

The present invention relates to an illumination 
structure in a microscope. 

In a common optical system of a microscope, a light 
flux reflected from a target area to be viewed is guided 
through an objective lens and a set of different lenses to 
an eyepiece for having an enlarged view of the target 
area. 

Fig. 8 shows one of such known optical systems 
(which is disclosed in German Patent Application laid 
open under No.2932486), in which a pair of objective 
lenses 20 and 21 are provided; the lower 20 is fixed and 
the upper 21 is vertically movable. Upward and down- 
ward movements of the upper objective lens 21 varies 
the focal length of the optical system. The upper objec- 
tive lens 21 has a slit 23 provided therein for accepting 
a light shielding sheet 24. While the light shielding sheet 
24 is anchored to a prism P, it allows the upper objective 
lens 21 to vertically move along. 

A flux of viewing light L is returned along the center 
axis of the two objective lenses 20 and 21 . An illumina- 
tion light R is projected through the prism P along a 
tilted path separated by the light shielding sheet 24. 
Since the path of the illumination light R is separated by 
the light shielding sheet 24, no straying portion of the 
illumination light R will interfere the viewing light L 

However, the illumination light R in the conventional 
microscope is projected at an angle to and off the center 
axis of the objective lenses 20 and 21 thus creating 
. shadows on the target area or if the target area is deep 
, and narrow, hardly reaching the lowermost of the target 
area. 

It is recently required for allowing more than one 
person to view the target area simultaneously or record- 
ing the target area with a video camera or the like while 
viewing it to guide and distribute the viewing light L as a 
group of separate beams through their respective 
lenses. As shown in Fig. 8, the objective lenses 20 and 
21 are limited in use since their specific region defined 
by the light shielding sheet 24 is used for passing the 
illumination light R, and allow the viewing light L to pass 
across the remaining region. Hence, a desired number 
of separate beams of the viewing light L will hardly be 
obtained. 

The present invention has been developed in view 
of such a prior art and its object is to provide an illumi- 
nation structure in a microscope capable of illuminating 
the lowermost of a deep, narrow target area to be 
viewed and distributing the viewing light as a desired 
number of separate beams with ease. 

For achievement of the above object, the present 
invention provides a microscope which has one or more 
separate lenses arranged in side-by-side relationship 
within an area equal to or smaller than that of an objec- 
tive lens for guiding separate beams of viewing light, in 
which microscope the separate lenses are located off 
the optical axis which extends across the center of the 
objective lens, and a single illumination input is provided 



across the optical axis for directing an illumination light 
along the optical axis through the objective lens to a tar- 
get area to be viewed. 

According to the present invention, the illumination 

5 light is introduced along the optical axis of the objective 
lens from the illumination input provided across the opti- 
cal axis and hence projected straightly to the target area 
to be viewed. This allows the illumination light to 
develop no shadow on the target area and to reach the 

io lowermost of the target area which may be deep and 
narrow. Also, while the illumination light is projected 
through the center of the objective lens, the region other 
than the center of the objective lens is used for passing 
the viewing light as a desired number of separate 

is beams. 

An illumination structure in a microscope having 
two or more separate lenses arranged in side-by-side 
relationship within an area equal to or smaller than that 
of an objective lens for guiding separate beams of view- 
20 ing light respectively, according to another feature of the 
present invention, is characterized by one or more illu- 
mination inputs provided between the adjacent sepa- 
rate lenses so that a desired number of illumination 
lights are passed through the objective lens to a target 
25 area to be viewed while running close to the optical axis. 
Since the illumination inputs are located between 
the adjacent separate lenses in the area of the objective 
lens, the respective illumination lights are directed 
closely along the optical axis. This will hardly develop 
30 any shadow on the target area to be viewed and allow 
the illumination lights to reach the lowermost of the tar- 
get area which may be deep and narrow. Also, the view- 
ing light can be obtained as a desired number of 
separate beams in the same manner as of the preced- 
es ing illumination structure. 

The illumination structure in a microscope may fur- 
ther comprise one or more additional lenses mounted 
across the optical axis of the objective lens. These addi- 
tional lenses have a through aperture provided therein 
40 in relation to the illumination input, and a light-shielding 
tube is fitted into the through apertures of the additional 
lenses. 

According to a further feature of the present inven- 
tion, the light-shielding tube is mounted in the through 

45 apertures of the additional lenses arranged in relation to 
the illumination input while the additional lenses are 
aligned on the optical axis. Hence, when the illumination 
light of high intensity is introduced into the through aper- 
ture, the light will rarely interfere the separate beams of 

so the viewing light. 

The illumination structure in a microscope may be 
modified in which the light-shielding tube is fixedly 
joined to the objective lens and contains condenser 
lenses for focusing the illumination light, and is arranged 

55 to move together with the condenser lenses and the 
objective lens along the optical axis. 

According to a still further feature of the present 
invention, the light-shielding tube containing the con- 
denser lenses is movable together with the objective 
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lens thus allowing the illumination light to be concentri- 
cally focused pn the target area to be viewed. 

The illumination structure in a microscope may be 
modified in which the illumination input is formed sub- 
stantially round. 

According to a still further feature of the present 
invention, the substantially round illumination input will 
be readily formed. 

The illumination structure in a microscope may be 
modified in which the illumination input is formed sub- 
stantially elliptic. 

According to a still further feature of the present 
invention, the substantially elliptic illumination input can 
be arranged in a minimum space between any adjacent 
separate lenses. 

The present invention is not limited to the above 
embodiments and its other objects, features, and 
advantages will be apparent from the following detailed 
description in conjunction with the relevant drawings. It 
is also understood that various changes and modifica- 
tions not departing from the spirit of the prevent inven- 
tion will be covered by the scope of the present 
invention. 

Fig. 1 is a perspective view of a microscope show- 
ing a first embodiment of the present invention; 
Fig. 2 is a plan view of a main optical system at an 
eyepiece side in the microscope; 
Fig. 3 is ascross sectional view taken along the line 
SA-SAof-Fig. 2; 

Fig. 4 is a side view of a target area to be viewed 
which is deep and narrow; 

Fig. 5 is apian view showing a second embodiment 
of the present invention; 

Fig. 6 is a cross sectional view, similar to Fig. 3, 
showing a third embodiment of the present inven- 
tion; 

Fig. 7 is a cross sectional view, similar to Fig. 3, 
showing a fourth embodiment of the present inven- 
tion; and 

Fig. 8 is a cross sectional view of an optical system 
in a conventional microscope. 

Preferred embodiments of the present invention will 
be described referring to the accompanying drawings. 

Figs. 1 to 4 illustrate a first embodiment of the 
present invention, in which a microscope 1 is designed 
for use in operations of medical treatment and com- 
monly used in an over-hanging state as mounted to the 
distal end of a stand apparatus 2 for exclusive use. The 
microscope 1 can be moved to a desired spatial position 
by a doctor manipulating a handle 3. During a brain or 
cardinal surgery operation, a target part of the human 
body is treated while having enlarged view through the 
microscope 1 . 

The microscope 1 has two pairs of binocular eye- 
pieces, a main pair 4 at one end and the other, not 
shown, at an opposite side, and two optical outputs 5 
mounted to both, left and right, sides of the microscope 



for receiving images of the target area. A side micro- 
scope for the use of an assistant and a video camera for 
recording the images may be attached to the optical 
output 5. 

5 A lens tube 6 is mounted to the bottom of the micro- 

scope 1. The lens tube 6 contains an objective lens 7 
therein which is moved upward and downward for focus- 
ing, and a group of lenses 8 and 9 located above the 
objective lens 7. The group lenses 8 and 9 serve opti- 

10 cally as parts of the objective lens so that the distance 
between the objective lens 7 and the group lenses 8 
and 9 can be varied for controlling a focal length. 

As shown in Fig. 2, a lens-fitting plate 10 of a disk" 
shape is mounted above the objective lens 7 and the 

75 group lenses 8 and 9. The lens-fitting plate 10 has four 
separate lenses 1 1 a to 1 1d mounted thereon in side-by- 
side relationship. The four separate lenses 11a to lid 
pass beams of viewing light introduced from the target 
area and separate into four separate beams L 1 to U 

20 respectively which are then directed to the eyepieces 4. 
For example, two separate beams and of 
viewing light from their respective lenses 1 1a and 1 1b of 
the lens-fitting plate 10 are reflected through prisms P 1 
to P 4 to the eyepieces 4. The two other separate beams 

25 L 3 and L4 from their respective lenses 1 1 c and 1 1 d are 
reflected by prisms P 5 in the opposite direction and 
enter the other eyepieces (not shown). Simultaneously, 
some of the separate beams L3 and are branched 
into right and left by beam splitters (not shown) and 

30 directed to the optical output 5. The prisms to P 5 are 
not limitative and may be substituted by any appropriate 
optical device. It is also possible to add a zoom lens or 
the like to the downstream of the separate lenses 1 1 a to 
1 1d at option. 

35 The lens-fitting plate 10 on which the four separate 
lenses 1 1 a to 1 1d are fixedly mounted has in the center 
thereof a round illumination input 13 provided across 
which the optical axis S of the objective lens 7 extends. 
A prism P 6 is mounted above the illumination input 13 

40 for directing an illumination light R to the illumination 
input 1 3. The group lenses 8 and 9 have therein through 
apertures 8a and 9a of substantially an identical round 
provided for corresponding to the illumination input 13. 
A light-shielding tube 14 is fitted into the through aper- 

45 tures 8a and 9a and anchored at the lower end to the 
objective lens 7. The light-shielding tube 14 is made of 
a cylindrical metallic material painted in black for shield- 
ing the illumination light. A pair of condenser lenses 15a 
and 15b are mounted in the light-shielding tube 14. The 

so light-shielding tube 14 and the two condenser lenses 
15a and 15b can vertically be moved together with the 
objective lens 7. In this embodiment, the illumination 
input 13, the through apertures 8a and 9a, and the 
opening of the light-shielding tube 14 are all simply 

55 round so as to be easily shaped. 

The illuminating action in the first embodiment will 
now be explained in case that a target area 16 to be 
viewed is deep and narrow as shown in Fig. 4. Being 
introduced from the illumination input 13 is directed 
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along the optical axis S of the objective lens 7 to the tar- 
get area 16, the illumination light R falls straightly from 
above on the target area 16. This allows the deep and 
narrow target area 16 to be illuminated to its bottom 
16a. Any conventional illumination light FT is however $ 
incident on the target area 16 at an angle as denoted by 
the imaginary line in Fig. 4 and will hardly reach the bot- 
tom 1 6a of the target area 1 6 hence image observed will 
be dim and obscure. 

Since the light-shielding tube 14 is fitted into the 10 
through apertures 8 and 9 where the illumination light R 
runs, it prevents the illumination light R from escaping 
as a stray light or interfering the separate beams L 1 to 
l_4 of viewing light reflected from the target area 16, 
even if the intensity of the illumination light R is is 
increased. Also, the vertical movement of the light- 
shielding tube 14 and the two condenser lenses 15a 
and 15b together with the objective lens 7 allows the 
condenser lenses 15a and 15b in the light-shielding 
tube 14 to concentrically focus the illumination light R on 20 
the bottom 1 6a of the target area 1 6. 

Although the separate lenses are installed four 1 1a 
to 11d in the first embodiment, they may be one, two, 
three, five, or more. 

Fig. 5 illustrates a second embodiment of the 25 
present invention, in which a couple of illumination 
inputs 17 and 18 are provided between two left-to-right 
adjacent pairs of the four separate lenses 11a to 11d 
respectively. The two illumination inputs 17 and 18 are 
not aligned with but located very close to the optical axis 30 
S. As the illumination light R runs very close to the opti- 
cal axis S, the same effect as of the first embodiment 
will be obtained. The illumination inputs 17 and 18 are 
flat and elliptic so that they can be provided in relatively 
small spaces between the two left-to-right adjacent 35 
pairs of the four separate lenses 11 a to 1 id. 

Although the separate lenses are installed four 11a 
to 11d in the second embodiment, they may be one, 
two, three, five, or more. Also, the illumination inputs are 
not limited to two 17 and 18 but may be one. three, or 40 
more in view of the number of the separate lenses. 

Fig. 6 shows a third embodiment of the present 
invention, in which the prism P 6 is located beneath the 
illumination input 13. For focusing the target area, the 
two lenses 8 and 9 are vertically moved in place of the 45 
objective lens 7. The focusing movement of the two 
lenses 8 and 9 is implemented by a simple mechanism 
and thus advantageous in the cost while provides the 
same effect as of the previous embodiments. 

Fig. 7 illustrates a fourth embodiment of the present so 
invention, in which the prism P 6 is eliminated and the 
illumination light R is directly projected from above. 
Also, a light-shielding tube 14' is fitted into a pair of 
through apertures 8a* and 9a' of their respective lenses 
8* and 9' and extended at its lower end through a 55 
through aperture 7a provided in an objective lens 7'. For 
focusing, the objective lens 7* or the two lenses 8' and 9' 
together with the light-shielding tube 14' may vertically 
be moved. 



Claims 

1. An illumination structure in a microscope (1), said 
microscope (1) comprising: one or more separate 
lenses (11a-1 1d) arranged in side-by-side relation- 
ship within an area equal to or smaller than that of 
an objective lens (7) for guiding separate beams (L) 
of viewing light respectively, characterised in that 
said separate lenses (11a-11d) are located off an 
optical axis (S) which extends across the center of 
said objective lens (7), and that a single illumination 
input (13) is provided across the optical axis (S) for 
directing an illumination light (R) along the optical 
axis (S) through the objective lens (7) to a target 
area to be viewed. 

2. An illumination structure in a microscope (1), said 
microscope (1) comprising: two or more separate 
lenses (11a-1 1d) arranged in side-by-side relation- 
ship within an area equal to or smaller than that of 
an objective lens (7) for guiding separate beams (L) 
of viewing light respectively, characterised in that 
one or more illumination inputs (13) are provided 
between the separate lenses (1 1a-1 1d) positioned 
adjacent to each other so that illumination lights (R) 
are passed close to the optical axis (S), through the 
objective lens (7) to a target area to be viewed. 

3. An illumination structure in a microscope (1) 
according to claim 1 or 2, further comprising: one or 
more additional lenses (8, 9) mounted across the 
optical axis (S), each additional lens (8, 9) having a 
through aperture (8a, 9a) provided therein in rela- 
tion to the illumination input; and a light-shielding 
tube (14) fitted into the through apertures (8a, 9a) 
of the additional lenses (8, 9). 

4. An illumination structure in a microscope (1) 
according to claim 3, wherein the light-shielding 
tube (14) is fixedly joined to the objective lens (7) 
and contains condenser lenses (15a, 15b) for 
focusing the illumination light (R), and is arranged 
to move together with the condenser lenses (15a, 
15b) and the objective lens (7) along the optical 
axis (S). 

5. An illumination structure in a microscope (1) 
according to any one of claims 1 to 4 t wherein said 
illumination input (13) is formed substantially round. 

6. An illumination structure in a microscope (1) 
according to any one of claims 1 to 4, wherein said 
illumination input (13) is formed substantially elliptic 
(17,18). 
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